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CLAIMS 

[Utility model registration claim] 

[Claim 1] The seal ring which touches the runner held at the revolving shaft in the mechanical seal used as shaft 
seal equipment of a rotary machine, It has the retainer attached in casing in contact with the tooth back of this seal 
ring, and the electrode holder which covered and prepared a part of periphery section of this seal ring, and 
periphery section of said retainer with the ****** flange section in a part of lateral surface which becomes the 
sealing-surface side of said seal ring. Between the periphery section of the quiescence ring which this electrode 
holder and said retainer are made unification structure by bolt association, is attached in said casing possible [axial 
directional movement], and stands face to face against said runner, and said seal ring, and the inner skin of said 
electrode holder, This and a path are changed. Between the peripheral face of said retainer, and the inner skin of 
said electrode holder, Three O rings prepared between said fields where said retainer touches a seal ring, 
respectively, And it has two O rings prepared in the fitting section of said retainer and said casing. Can prepare the 
free passage hole which results in the part surrounded with said three O rings from from while preparing said two O 
rings in said retainer, and are open for free passage to an external pressure control apparatus. And mechanical 
seal characterized by forming either of the side faces in which said seal ring and said retainer touch, in the shape of 
a taper. 

DETAILED DESCRIPTION 

[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the mechanical seal applied to shaft sealing of a rotating type fluid machinery. 
[0002] 

[Description of the Prior Art] 

An example of the conventional mechanical seal is shown in drawing 5 . The seal ring 3 made from carbon which 
a runner 2 stands face to face against a revolving shaft 1 at a mounting eclipse and this, and forms a sealing 
surface is pressed fit in the metal seal electrode holder 4, and a quiescence ring is constituted. 
The periphery section of the minor diameter of the seal electrode holder 4 is fitted in casing 5 through O ring 6. 
Between the seal electrode holder 4 and casing 5, two or more springs 7 have pushed the mounting eclipse and 
the seal ring 3 on the periphery to the runner 2. 

8 is a baffle pin. Between the revolving shaft 1 and the runner 2, the sleeve 10 for setting a revolving shaft 1 as O 
ring 9 for the fixed maintenance of the runner 2 is formed. 

The mechanical seal constituted as mentioned above is operating so that the fluid A inside the plane may prevent 

revealing to outside the plane [B]. 

[0003] 

A seal ring 3 and a runner 2 deform during a revolution of a revolving shaft 1 in connection with the pressure and 
temperature of the fluid A inside the plane, and the temperature rise by generation of heat of a sliding surface. 
According to this deformation, when only inner circumference side 3' of the sealing surface of a seal ring 3 contacts 
to a runner 2 strongly, this part is heated for frictional heating, temperature becomes high, the inner circumference 
section and the runner 2 of a seal ring 3 will rise by thermal expansion, and will carry out still severer contact, and 
temperature also rises increasingly. 
[0004] 
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Consequently, a seal ring 3 may produce anomalous attrition, or when severe, it may result in seizure. 
Therefore, if deformation of the sealing surface of a seal ring 3 is controllable, it can avoid that only an inner 
circumference side contacts to a runner strongly, and the above nonconformities will not be generated, 
[0005] 

[Problem(s) to be Solved by the Device] 

This design makes it the technical problem to deform so that the seal ring which touches the runner held at the 
revolving shaft may receive strong contact, and to offer the mechanical seal which made deformation of a seal ring 
controllable so that neither anomalous attrition nor seizure might arise. 
[0006] 

[Means for Solving the Problem] 

The retainer attached in the quiescence ring in contact with the tooth back of a seal ring at casing in order to solve 
said technical problem in the mechanical seal by this design, Have the spittle section concerning a part of lateral 
surface by the side of the sealing surface of a seal ring, prepare the electrode holder prepared so that a part of seal 
ring periphery section and retainer periphery section may be covered, and this electrode holder and retainer are 
made into unification structure by bolt association. Between the seal ring periphery section and electrode-holder 
inner skin, an O ring is prepared between the peripheral face of a retainer, and the inner skin of an electrode holder, 
respectively, and it distinguishes between both diameter of O ring groove. Furthermore, an O ring is prepared also 
in the field where a retainer touches a seal ring. 
[0007] 

The free passage hole which results in the part which prepared two O rings in the fitting section of a retainer and 
casing, and was surrounded with the three above-mentioned O rings from during this period is prepared in a 
retainer so that the part surrounded with the above three O rings may be open tor free passage to the pressure 
control apparatus prepared outside the plane. 

And either of the side faces in which a seal ring and a retainer touch is made the shape of a taper, and convex 
(about this design, it is named the shape of a taper generically), and it is made to be easy to transform a seal ring 
easily. 

The free passage hole which opens for free passage the part surrounded with the three above mentioned O rings 

to a pressure control apparatus outside the plane is good also as a configuration which was prepared also in the 

seal ring in addition to the retainer. 

[0008] 

[Function] 

As described above, about this design, the diameter of an O ring between the peripheral face of a seal ring, and 
the inner skin of an electrode holder d1, It is a diameter of an O ring between the peripheral face of a retainer, and 
electrode-holder inner skin d2 A difference is given and arranged. By tying to the pressure control apparatus which 
installs outside the part surrounded with three O rings of the O ring prepared between the fields where a retainer 
touches these two O rings and a seal ring through the free passage hole in which it was prepared by the retainer 
the pressure PA of the fluid A inside the plane, and controlled pressure (pressure between a path d1 and two O 
rings with d2) PC ** - if it carries out, in order that the force by the fluid pressure difference shown in several 1 
formula may act on an electrode holder the spittle section of an electrode holder minding - this FH It acts on a 
seal ring. 
[0009] 
[Equation 1] 

Pn = — Uz'-d! 2 ) - (P A -P c ) 
4 

[0010] 

Moreover, it is the bore of d3 and a sealing surface about the outer diameter of the sealing surface of the seal ring 
which touches a seal ring with d5 and a runner in the path of the O ring section arranged to the Held where a 
retainer touches a seal ring d4 If it cames out, the force by the fluid pressure difference of several 2 formulas will act. 
In addition, the pressure distribution of the sealing surface in a seal ring are approximated noting that the Mure of 
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pressure is carried out linearly. 

[0011] 

[Equation 2] 

Fs = — { d, 1 — (d 3 *+d< 2 ) } P A 

4 1 2 ' 

(di*-d a *) Pc 

4 

[0012] 

Therefore, total F=FH+FS It will act on a seal ring. 

Pressure PC externally controlled since the deformation of a seal ring changes with the magnitude ofF conjointly 

with making the shape of a taper, and convex either of the side faces in which a seal ring and a retainer touch By 

changing, it becomes possible to control deformation of the sealing surface of a seal ring. 

[0013] 

[Example] 

Hereafter, the mechanical seal by this design is explained based on one example shown in drawina 1 - drawing 4 . 
In drawina 1 - drawina 4 , the same number is given to the same functional part as the conventional mechanical 
seal shown in drawina 5 , and explanation is omitted. 

The quiescence ring which constitutes the mechanical seal shown in drawina 1 - drawina 4 contains the bolt 34 
arranged on a periphery, a seal ring 3 1 and O ring 35 arranged between electrode holders 32 and an electrode 
holder 32 and O ring 36 arranged between retainers 33, and a seal ring 3 1 and O ring 37 arranged between 
retainers 33 in order to combine a seal ring 31, an electrode holder 32, a retainer 33, and these. [ two or more ] 
[0014] 

Moreover, O ring 38 and O ring 39 are formed in the narrow diameter portion fitted in the casing Sofa retainer 33. 
The free passage hole 4 1 which leads to the pressure control apparatus 40 (the control approach of a pressure is 
not asked) installed outside, the free passage hole 42, and the free passage hole 43 are formed in a seal ring 31, a 
retainer 33, and casing 5. 

furthermore - a seal ring -31 -a retainer -33- touching - a field - a taper - ** » 3 1 » ' - convex - a 
configuration - **- carrying out -an electrode holder - 32 - **** - a seal ring -31 - a sealing surface - a side - 
a peripheral face - a part - starting - spittle - the section -32-' - having - structure - ** - carrying out - **** . 
[0015] 

Drawina 2 is the elements on larger scale of the quiescence ring in the mechanical seal shown in drawina 1 , and 
drawina 3 and drawing 4 are the operation explanatory views of this. 

As shown in drawing 2 , ft is the path of d1 and O ring 36 about the path of O ring 35 d2 The difference is given and 
arranged. 

Pressure PC controlled in the pressure PA of the fluid A inside the plane, and the exterior if it carries out, the force 
by the fluid pressure difference of said number 1 formula will act on an electrode holder, spittle section 32' is 
minded, and it is FH to a seal ring 31.lt will act. 
[0016] 

It is the bore ofd3 and a sealing surface about the appearance ofd5 and a sealing surface in the bore of O ring 37 
d4 If it carries out, the force by the fluid pressure difference of said number 2 formula will act on the seal ring itself. 
Therefore, total F=FH+FS It acts on a seal ring. 

As mentioned above, PA It receives and is PC. While the magnitude of F changes by changing, the direction which 

acts changes. 

[0017] 

When F acts in the direction which pushes a seal ring 3 1 now, as shown in drawing 3 , it is going to do +theta dip of 
the sealing surface of a seal ring 31 in the direction of per inner circumference. 

When Facts in the direction which lengthens a seal ring 31, as shown in drawina 4 , it is going to do -theta dip of a 
sealing surface in the direction of per periphery. 
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Namely, pressure PC controlled externally By enabling setting out to arbitration The free passage holes 41 42* 
and 43 are minded, and the pressure between two O rings 35, O rings 36 and the seal ring 31 of the inner skin of 
an electrode holder 32, and O ring 37 between retainers 33 is PC. It becomes. FH which acts on an electrode 
holder 32 by this FS which changes and acts on a seal ring 31 It became possible to change the dip of the sealing 
surface of a seai ring 31 into arbitration by changing. 

In addition, deformation of the seal ring by F becomes easy by making into the shape of a taper, or a convex 
configuration the field which touches the retainer 33 of a seai ring 31. Moreover, you may give the shape of a taper, 
and convex to a retainer 33 side, and they serve as the same operation. 
[0018] 

[Effect of the Device] 

In the mechanical seal according to this design as explained concretely above Since it became possible to change 
deformation of the seal ring into arbitration by the pressure control apparatus installed outside, It is PA <PC when it 
changes into the condition shown as a conventional example that the inner circumference side of the sealing 
surface of a seai ring contacts strongly. A pressure can be controlled in a direction and the strong contact condition 
by the side of inner circumference can be avoided by making a sealing surface into the inclination per periphery, 
the case of reverse - PA >PC **-itis good by carrying out. 

Pressure-control PC By carrying out proper, since a sealing surface can contact a runner at homogeneity, 
anomalous attrition and seizure of a sealing surface which were the conventional example can be prevented. 



DESCRIPTION OFDFIAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The sectional view of the mechanical seal concerning one example of this design. 

[Drawing 21 The elements on larger scale of the circumference of the quiescence ring in the mechanical seai 

shown in drawing 1 . 

[Drawing 3/ The same sectional view as drawing 2 for explaining an operation of the quiescence ring part shown in 
drawing 2 . 

[Drawing 4] The same sectional view as drawing 2 for explaining an operation of the quiescence ring shown in 
drawing 2 . 

[Drawing 5/ The sectional view showing the conventional mechanical seal. 
[Description of Notations] 

1 Revolving Shaft 

2 Runner 
5 Casing 

31 Seal Ring 

32 Electrode Holder 

33 Retainer 

34 Bolt 

35 O Ring 

36 O Ring 
37 O Ring 

38 O Ring 

39 O Ring 

40 Pressure Control Apparatus 

41 Free Passage Hole 

42 Free Passage Hole 

43 Free Passage Hole 
31' The shape of a taper 
32' Spittle section 
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DRAWINGS 



[Drawing 1] 



[Drawing 21 



[Drawing 31 
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